-3- Description The present. invention is concerned with the use of acid

gr oup- cent ai ni ng, thernostable, hydrophilic con- densation products of 25
at dehydes and ketones. 5 The condensation of ketones with al dehydes
has | ong been known. In its end stage, it |eads to water- insoluble resins.
The use of sodium sul phite as an al kaline catalyst, on the one hand, and as
substance introducing acid groups, on t4fe other hand, nakes 10 possi bl e
the formati on of water-sol ubl e condensati on products which are suitable,

for exanpl e, asDagdripyéanfor inorganic binding agents for the inprovement

of their properties. Thus, e.g. fromDE-AS 2 341 923 are known readily 15

wat er - sol ubl e condensitd Gk cedfl Glase®f IoHC 1102l deananes iR oIl Gl O

with the use of s@di um sul phite,as substance introducin cid, groups.
However, a dis-28d%aRT 9B~ g?nFﬁégbn%onHE%E%??Bﬁ b?odﬁ%?gosg h%l?OPOM/

thermal stabilidgnsdhisn progducbstbf sbdehplet hendoketdfes. centrating of a
sol ution of cycl oal kanone-fornmal dehyde condensati on products, even under
m | d conditd ons (abodthe5@cexdens)t ismbsifaikeitaney wditdr aldeblydelse hasodebezy

compounds are apLeatinbphelin CLEEToRY! DIORLS PEI fhaRM {4 agh {op i denyde

condensati on products exanpl e ase pon urea, also deconpose at
t enperat ures atinge %bl¢ r@ﬁﬁn%0|nTh%fu&%t@f Sq%EW@f%wbPhxh%s%Sc@mdensat|on

product s CannOtap@aL‘ﬁ&Q @étm%tte&mef@é Ub 88 1%'&&1 agnPCE s @b Prandle M ner al
oil technology j|n t case of drillings. From CH A 303 371

are known keton’emé’F HSHRE n% iR p?%d%?so‘é\ﬁ’ﬁ’&ﬁ‘aa‘?% StAkfonat ed. They
are used i1® Iea@h&mlba@nmh@ flowrmahtdorD b€, watem-BolAble condensation

products which are suitable, for example, as additives
(L for inorganic binding agents for the improvement of
their properties.
Thus, e.g. from DE-AS 2 341 923 are known readily
15 water-soluble condensation products of cycloalkanones
and formaldehyde, with the use of sbdium sulphite as
substance introducing acid groups. However, a dis-
advantage of these condensation products'is their low
thermal stability. Thus, e.g. in. the case of the con-
20 centrating of a solution of cycloalkanone-formaldehyde
condensation products, even under mild conditions (about
50°C.), substantially_water-insoluble, powdery compounds
are already formed; other sulphonic acid-modified
formaldehyde condensation products, for example based
' 25 upon urea, also decompose at temperatures at the boil-
ing point of water. Therefore, these condensation
products cannot be used at high temperatures such as
occur e.g. in mineral oil technology in the case of
deep drillings.

30 From CH-A 303 371 are known ketone-aldehyde
condensation products which are sulphonated. They are
used in leather tanning. TFurthermore, from DE-A
2 831 613 are known ketone-aldehyde condensation
prodﬁcts_in the production of which salts were added

35 in catalytic amounts which.contain as anion an 502 or



2 831 613 are known ketone-al dehyde condensation products in the production
of whi &h salts were added 35 In catal ytic anmounts which contain as anion27
an [err] or 27 -4- [err] group. These products are nentioned as |acquer
raw materials, adhesive raw materials, binding agents for printing col ours,
splutions for the inpregnation of textiles, for Indian inks and inks, as
well as 5 confectioning adjuvants fors4chem cals, such as e.g. prilling of
fertilisers. From US-PS 2 641 591 are known acet one-formal dehyde
condensati on CHLED gmiph alteesali prxdidec foratexid el drehtaerfacquer

Furthernore, f - 24 mcal_ .l cis reference 91
145 079 W (SU %@‘%ﬁ%ﬁ#@f%ﬁ (ﬁfa%@foﬁ%&@bﬁﬁﬂ}% W to use
ket one- f or malfehyrisinesig scalunndi S0 ket innadiar griteupapregrateiet e

addi tives. These ¢&8i e SETHG OMMIid LAkl dNETH/ASE, Us LA Prassure and
acid strength, mh%reby one 15 adds them together wth a hardener, to the

nortar or cemefPniepgdonpdngnhadiy¥ente 6pri RBemacadsyr SURL, ahess-
condensati on produciiry &5 et Tlindanent alr st rusHrg @ ailf fsyriences Wrw ds

acid group-caryying. ther bl e hydrpphili.c condensation .products. The
resins not 20 aé’e%‘%fef i eoamga&%f?}y egré/ AR lﬁfqdri’e@ Sor“ﬁﬁﬁtbr?roq a solid
resin structurssjittabelld MuoveEmritl oft statmegtth. However, they display no

surface-active action |like the acid-nodified resins and have, therefore, no
properties resultingFunchetrnone,sbramaBEdPEpdr §2Agl925and| Chemigahg or

retentionigr tRhekeRLPY REEbPBnce 91; 145 079 W (SU 668 913) and
98; 220 863 X (SU 983 101), it is known to use ketone-
formaldehyde resins not modified by acid groups as
W concrete additives. These resins serve only for the
increase of the pressure and acid strength, whereby one
15 adds them, together with a hardener, to the mortar or
cement. Due to the absence of the acid groups, these
condensation products display fundamental structural
differences towards acid group-carrying, thermostable
hydrophilic condensation products. The resins not
20 modified by acid groups serve, by the formation of a
solid resin structure, the improvement of strength.
However, they display no surface-active action like
the acid-modified resins and have, therefore, no
properties resulting therefrom, such as dispersing/
25 liquefying or retention or thickening action.

From DE-0S 2 657 453, it is known to use water~
soluble ketone-formaldehyde sulphine reaction products

for the preparation of dyestuffs.

Therefore, it is the task of the invention to make
30 available thermostable products which, even at high
temperatures, are suitable e.g. as additives for the
improvement of the properties of aqueous systems. This
task is solved with the subject of the present invention.

The subject of the invention is the use of acid
35 group-carrying thermostable, hydrophilic condensation



From DE-OS 2 657 453, it is known to use water- sol ubl e ketone-fornal dehyde
sul phi e reaction products for the preparation of dyestuffs. Therefore, it

is.the task of the invention to make 30 avail abl e t her nost abl e products

whi ch, even at high tenperatures, are suitable e.g. as additives for the,g,
i \provenent of the properties of aqueous systens. This task is solved mﬁghi
the subject of the present invention. Th; subj ect of the invention is the

use of acid 35 group-carrying thernostabl e, hydrophilic condensation

28 -5- product?IghugtSab@ehydes and 2. symetrical or asymmetrical ketones
with acyclic aliphatic, araliphatic and/or aromatic radicals, 5 whereby,
however, at |edst @h€eh¥de8alnfs a non- aromatic radical, as dispersion

agents for inopgankgmhiheiinglagents§Hme tPeRaloRs r8AdsSAL¥hi @B§c1fiar aqueous
kaolin or clay usRQnslons and Eor,0|l-m2ter-coal suspensi ons, as 10
t hi ckeni ng ageﬁiép PEiEnt AEALAGBAELCaABAAPTI PYABRLAE] BAJAG@APs, especially

for aqueouss sysﬂ&;meb}ﬂ'h&xcmmfhaﬂ,saﬂ dre g8 OMIE Srdbiethlaciaordinght o the

i nventi on poss rprisi.ngky, a high thernostability. In general, they
are stable up ?%8P3§%3r5?§%8250f at 15 | east 300[err]. The

t her nost abi | i t ¢si digpevsienangedtenfoheipoegenie bindangragent sus- - As

acid groups, thenc9BASNIAkI 091RELGHE! SeyEedqAE6REMkAG1ER bPechgyention
preferably contal n carboxyl
suspensions” and for oil-water-coal suspensions, as
10 thickening agents, retention agents and/or liquefaction

agents, especially for aqueous systems.

. The condensation products used according to the
d invention possess, surprisingly, a high thermostability.
In general, they are stable up to temperatures of at
15 least 300°C. The thermostability is also retained in
the presence of water.

As acid groups, the condensation products used
according to the invention preferably contain carboxyl,
phosphono, sulphino and, in particular, sulpho groups,

20 whereby these groups can also be attached via nitrogen
or oxygen or via N-alkylene or 0O-alkylene bridges and
are then, e.g. sulphamido, sulphooxy, sulphoalkoxy,
sulphinoalkoxy or also phosphonooxy groups. An alkyl
moiety in these radicals preferably possess 1 to 5

guf 25 carbon atoms and is especially methyl or ethyl. The
condensation products used according to the invention

can also contain two or more different acid groups.

The radical R in the aldehydes R.CHO can be
hydrogen, an aromatic or non-aromatic (cyclic or
30 acyclic) carbo- or heterocyclic radical or also an
araliphatic radical, in which the number of carbon atoms
.. or of carbon and heteroatoms is preferably 1 to 10.
Aromatic radicals are e.g. a- or B-naphthyl, phenyl or
furfuryl, araliphatic radicals e.g. benzyl or phenethyl,
35 non-aromatic radicals e.g. cycloalkyl and especially



phosphono, sul phino and, in particular, sulpho groups, 20 whereby these
groups ®an al so be attached via nitrogen or oxygen or via N-al kyl ene or

0- al kyl ene bridges and are then, e.g. sul pham do, sul phooxy, squhoaIkox&,
sul phi noal koxy or al so phosphonooxy groups. An alkyl noiety in these J
radi cals preferably possess 1 to 5 25 carbon atons and is especially

nmet hyl or ethyl. The condensation produgts used according to the invention
can also contain two or nore different acid groups. The radical Rin the

al dehydes R CH@lkgid lediydisgeprefnrabdpatiichol menéatcambbhcatemel,i c or 30

acyclic) carbos tergcycli adi_cal ,or also.an,araliphatic radjcal, in
mh?ch t he nunbgygéfggagbgﬁ %Fgﬁzﬁéregﬁy%ar85ﬁp¥%d HggghOatghg PileégéFably
1 to 10. Aronatidiradiscakn adeoebg. bganoheflepr] unaphthyktedphedyhrer
furfuryl, aral tRBatkCglagdinghs e. 9. benzyl or phenethyl, 35  non-aromatic
radi cal s e.qg. cycloal%yl and especially 29 -6- al kyl radicals,

preferably sdth 1 to theadlhR ars Wt ADE AibdElititled Yy ¥ne RILOPY!
butyl. The aliphatic £achaIs can, al branched or_  unsatyrated_and are

o be r
then e.g. vinyflorg substitu HESaVBéﬁsdgg B3R APBBLlpetREpePnéemeatbynione or
nore substituenésctuhbnh sachotsi apgirbyhemtnagdengdtornl ; eatkoRy, osuch as

e.g. by am no, o] al rbonyl, gr s, apd/or also by
the acid group%f%gggé%%b?ﬁ§Fhé¥%o%%énégéréﬁ %?%éu%?nggh%?%dcéﬁogygo be 10
used al dehydesPwgsénfoie thanconéensabhgdepyrduptse. gThere oantalapdeaydes,

which, as1® regséd 21déhghés with more than one aldehyde group, e.g.
di- or trialdehydes, which, as a result of their
increased reactivity, can be especially expedient in

Sk some cases. E.g. in the case of the lower saturated
aldehydes, such as formaldehyde or acetaldehyde, there

15 can also be used the polymeric forms (e.g. paraform-
aldehyde or paraldehyde). e e

Examples for saturated aliphatic aldehydes are
formaldehyde (or paraformaldehyde), acetaldehyde (or
paraldehyde), butyraldehyde; for substituted saturated

20 aliphatic aldehydes 3-methoxypropionaldehyde, acetaldol;
for unsaturated aliphatic aldehydes acrolein, croton-
aldehyde, furfurol, 4-methoxyfurfurol, propargylaldehyde;
for dialdehydes glyoxal, glutardialdehyde. Formaldehyde
is especially preferably used as aldehyde.

£ 25 Ketones employed for the condensation products
used according to the invention are symmetrical or
asymmetrical ketones with acyclic aliphatic, araliphatic
and/or aromatic hydrocarbon radicals, whereby, however,
at least one radical is a non-aromatic radical. The
30 hydrocarbon radicals preferably possess 1 to 10 carbon

atoms.

- Acyclic aliphatic radicals are straight-chained
or branched, unsaturated or.preferably saturated alkyl
radicals, such as e.g. methyl, ethyl, propyl, butyl,

35 isobutyl, nonyl. Araliphatic radicals are e.g. benzyl



I ncreased reactivity, can be especially expedient in sone cases. E.g. in
the case of the | ower saturated al dehydes, such as fornmal dehyde or
acet al dehyde, there 15 can al so be used the polyneric forns (e.g. .
par af orm al dehyde or paral dehyde). Exanples for saturated aliphatic
akdehydes are formal dehyde (or paraformal dehyde), acetal dehyde (or

par al dehyde), butyral dehyde; for substL%gted saturated 20 al i phatic

al dehydes 3- net hoxypr opi onal dehyde, acetal dol; for unsaturated aliphatic

al dehydes acrqlgi Nelga ool € fur ol .1 4- oxyfuy f la_
propar gyl al deﬁgydeéhef or 3?21 d%wd%gggéfbé;a %H]g%au]tsara{feta%dg'yd’é. Lq’irgrﬁmatl dehyde
i s especi al | y hR¥ENEb| 3nd eepesial beghrny b5 Ket ones enpl oyed for

t he condensati on proﬁgct;ﬁused according to the invention are symetri cal
or asymmetrical keton8€ WPLANGEyERPc24FPpR&t SEPSELEPFRAAPY cORAIPEr aromatic

hydr ocar bon r athwalsyb seienednt s hvisterdo atod eagiaineHadididlersatfion

non-aromattc radical. The 3 hydr ocar bon.radigcal,s preferaply possess 1 to
10 car bon gtongga§g§8 chgfgpﬁgt¥égfa§V03P§n8FeE§FF3¥§§f-éﬁg?%%doﬁr
branched, unsalkaxtyshhomgrlefgrallds, satdicat ed sd byt thediardlds grougs as e. g.
met hyl , Ethylcdﬁfﬁ%@gdt¥ﬂ3/he:¥§1 Araliphatic radicals

I - /- t

nqé ! E? . .
are e.g. benzy or phenethyl, and aromatic radicals are e.g. a- or

napht hyl and especi agk¥mpe8YFor TREtE£LO0ESa6581 8k SRe BEnsYbeELt Ut ed by one
or nore substituents whlcq1 0 nqt _inpair the tondensation 5 reaction, such
as e.g. by aMQﬂﬁtQRﬁhwﬂaﬂ,y | detone, methyl isobutyl ketone;

- 10 for substituted saturated acyclic ketones methoxy-

. acetone, diacetone alcohol, acetoacetic acid ethyl ester;
for unsaturated aliphatic ketones methyl vinyl ketone,
mesityl oxide, phorone; for araliphatic ketones
acetophenone, 4-methoxyacetophenone, 4-acetylbenzene-

15 sulphonic acid; for diketones diacetyl, acetylacetone,

benzoylacetone.

The aldehydes and ketones are usable in puré form
but also in the form of compounds with the substances
introducing the acid groups, e.g. as aldehyde-sulphite

20 adduct or as hydroxymethanesulphinic acid salt. Two or
more different aldehydes and/or ketones can also be used.

The total number of carbon atoms or possibly of
carbon atoms and heteroatoms in the aldehydes and
: ketones used according to the invention is so chosen that
25 the hydrophilic character of the condensation products
is maintained. Therefore, it is also dependent upon
the number of acid groups in the condensation product
but also upon the ratio of ketone/aldehyde. The pre-
ferred total number amounts for the aldehydes to 1 to 11,
30 for the ketones from 3 to 12.

In general, the mole ratio of ketones/aldehydes/
‘acid groups amounts to 1/1 to 6/0.02 to 2, whereby,
however, variations are also possible depending upon the

special purpose of use.



al koxycar bonyl groups, and/or also by the acid groups contained in the
condensdti on products. Exanples for saturated acyclic ketones are acetone, )
net hyl ethyl ketone, methyl isobutyl ketone; 10 for substituted saturateddi
acyclic ketones nethoxy- acetone, diacetone al cohol, acetoacetic acid ethyl
esper.; for unsaturated aliphatic ketones nethyl vinyl ketone, nesityl

oxi de, phorone; for araliphatic ketongs acetophenone,

4- met hoxyacet ophenone, 4-acetyl benzene- 15 sul phonic acid; for diketones

di acetyl, acetyl acet léﬁ§¥ e e :ﬁ?% are

usable in pure form E{Jétecaa soﬁ t er?g)&rﬁpgﬁc%nsg’o&%%s%w r{%}%tetq's%u stances

i ntroduci ng t hBrgéngtgr 8aperdéng. tasthedényestionpareeuged adduct or as
hydroxynethaneaﬂhgakahﬁ aﬁ%@nﬁ@'for'Iﬂ@r@énﬂ@rgiﬁhiﬁ§r§§én§|Q€Q¥de$ and/ or

ket ones can al so be use%. he_t ot al nugber of carbon atons or g033|bly of
carbon atons aRG"AEPBFoARGNECIHTLARS I HRRYAEUCARY k2P OHRsOTsEL*Eccording to
the inventison ssspenshosenahlafo?5oil heabydrophl | sespéns bohey as t he
condensation p ] ' in f Lty pendent upon

t he nunber of %@?gﬁgﬁﬁﬁgsggégﬁﬁé %%%%%E?é i% S%F%dﬁ%? %£$8a$§o upon the

rati o of ketonbiﬁﬂ@lgWGéc)nTﬁeapte, ¢epeedal by afonuadeeousosyns temsr t he

al dehydes to 1 to 11, 30 for the ketones from3 to 12. In general, the

nmol e rati o of ketoned/hf defjides) rPIoRerdricspsadndlsrebyobe/ congroldedy to 2,

wher eby, howevey, s¥athBléOBBo2EE SF SEhPOSEhPE Englepensbied s PRd tHE SRECi al

purpose OEOUS%hole g&tios. As examples for aqueous systems in which

the products according to the invention can be advantage-
, ously used, there are mentioned: inorganic binding

e agent suspensions and solutions, dispersion agents for
oil-in-water emulsions, aqueous kaolin or clay suspens-

15 ions and oil-water-coal suspensions. As a result of
their high thermostability, the-condensation products
according to the invention are especially well suited
as additives for inorganic binding agents. The products
‘according to the invention are so stable that they can

20 be ground with clinker in the cement mill without loss
of activity. As dispersion agents, they are suitable,
for example, for the production of flowing concrete or
tile-adhesive materials and, as a result of their good
thermostability, especially also for the liquefaction

25 of deep drilling cement mixtures, for which purpose a
high temperature stability is necessary because of the
high temperatures which arise. As retention agents,
they are suitable for the production of slurries of
hydraulic binding agents which display good water

30 retention properties (e.g. in the case of deep drilling
cement slurries or in the case of liquid adhesives) and,
as thickening agents, they are very well suited, e.g.
-in mineral oil technology for increasing the viscosity

of aqueous solutions and suspensions.



-8- Because of their properties, the condensat i on products according to the
i nvent in are used as di spersing agents for inorganic binding agent sus=
for aqueous kaolin or clay 5 suspensions and for

pensi ons and sol utions,
suspensi ons, as thickening agents, retention agents but al so

oi | -wat er-coa
ag. liquefaction agents, especially for aqueous systens. The desired

properties can thereby be controlled by-8uitable choice of the starting
conpounds and of the 10 nole ratios. As exanples for aqueous systens in

whi ch the products actBfdFAgIeBSER&ONNPEAEVERS caRe bR aEeEAPhyelseds| y used,

there are nentiignettie ifmfa Gdluidiond agerli sPesRERTIsQN® speet i%Al1yt iiens,
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additionally changed or differentiated.

The predominating properties of the condensation
products used according to the invention depend espec-
ially upon the nature and the-mole.ratio of aldehydes/
ketones/acid group-introducing compounds. The hydro-
philic character decreases with decreasing proportion
of acid groups, whereby, as a rule, in the case of a
value of 0.15 mole, complete water solubility is no
longer to be achieved. For dispefsing agents and lique-
fiers, there are preferably suitable formaldehyde,
glyoxal and acetone and a ratio of ketone/aldehyde/acid
group-introducing compounds of 1 to 0.25 to 2. Surface-
active materials are preferable obtained by reaction of
aldehydes and ketones with longer alkyl radicals or with
aralkyl radicals which contain at least more than 1
carbon atom and a ratio of ketone/aldehyde/acid group-
introducing compounds of 1/1 to 6/0.05 to 2. Retention
and thickening agents are obtained from aldehydes and
ketones with alkyl radicals which contain up to 3
carbon atoms and display a mole ratio of ketone/aldehyde/
acid group-introducing compounds of 1/1 to 6/0.2 to 2.
By a combination of the conditions preferably employed
for the specific properties, e.g. by combination of the

o e production of
ddiey & agre Siimid agn @nd{ora alegubiféerensi r good
t her nost abi | i t yf fespdcictlesy @rSahedr hi&thir@éehdath @he2dromoteemndiinl | i ng
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the case of dee
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in mneral oil technology for increasing the viscosity of aqueous sol utions
and sus$pensi ons. 32 The condensation products are preferably used in th%r
frorm of solutions or dispersions, especially in the form of aqueous 3
solutions or dispersions. The solids content of these conpositions anmounts,
iR-general, to 10 5 to 70, especially 20 to 50 wt.% There can be used two
or nore condensatlon products with the sanme, simlar and/or also different
effectiveness or their mixtures with oné%or nore known additives with the

sane, simlar and/or different 10 effectiveness, such as e.g. mxtures with
known di sper s AT S ginttde (SdiGtdae fratesials @ sagdiallas Sullﬁ'—at%es foxy, the
properties of 4 hﬂxeﬂ(tlﬂraﬁdl#ﬁo‘p&ajy afiteen dpe addiet ixerald ir‘é‘f@&&%@ @For -

di ff tiated. om hati.n erties of the_condensati.on 15
bt oduct s Ueed SROEER T Y S @A RECHE L A0 gde0 o8 I"’)?ﬂ"dﬁé’r?]at 'he

nature and the-nole [ e nes/ 0 ci ng
conpounds. The hydro'?ﬁlé ¢ ﬁéec%%?g%g Eéd%c?eas%%gﬁﬁ?% %%f 9% oportlon
of acid gr@upgnVWW§ﬂQMyca&3b§ obita inied blye reass ioh @fzmhev&bm@neh,o 15
mol e, conpl et @1vehgides0lawdl ldclid Tp$ o 1%'%Q%rdutc9.n%ec%ﬁ|§ ofifad- Bkl spersing

agents and "gﬁﬁa& lers, there are preferably suit orna
gl yoxal and a énén@HéCPQ@%G1GPSkeW@ﬁéP§Wd§WVd§P§cPHO&PGGpanEPGdUC|ng
conpounds of habh@e@. 3F ta0 oae-§umf a@actaén aclisvembaligmealts 1are rivsererabl e

wth Qféﬂ E% B2 E3ReUuteR Sbnthen CapUELRet Iaf etprn o, the” eolou® °

ing variants are p0331b1e-

I. Taking the ketone and the acid group-introducing
L compound and addition of the aldehyde,
II. Taking the aldehyde and the acid group-introducing
compound and addition of the ketone,
15 TIII. Taking the ketone and addition of a mixture of
aldehyde and acid group_lntrodaélng compound or
(e.g. in the case of sulphite) of a compound-bf the
aldehyde with the acid group-introducing compound,
IV. Taking the aldehyde and addition of a mixture of
20 ketone and acid group-introducing. compound or of a
compound of the ketone with the acid group-
introducing compound, and
V. Simultaneous taking of aldehyde, ketone and acid

group-introducing compound.

25 In the case of Variants I to V, instead of the
ketone there can, in each casé, also be used a ketone-
aldehyde condensation product which contains all or part
of the necessary amount of ketone and/or aldehyde.

Generally speaking, the process Variant I is pre-
30 ferred; the process Variant V is especially suitable for

the reaction of less reactive components.

In general, the reaction commences even in the
case of gentle heating and then proceeds exothermally
so that, as a rule, it is cooled. For the achievement of
35 a uniform product or especially in the case of the use of



carbon atom and a rati o of ketone/al dehyde/acid group- introducing
conpoulmds of 1/1 to 6/0.05 to 2. Retention 30 and thickening agents are
obt ai ned from al dehydes and ketones with al kyl radicals which contain up to
3 carbon atons and display a nole ratio of ketone/al dehyde/ acid 4
geoup-i ntroduci ng conpounds of 1/1 to 6/0.2 to 2. By a conbination of t%g
conditions preferably enployed 35 for E?e specific properties, e.g. by
conbi nati on of the 33 -10- nature of 'the starting materials especially

suitable for agdaltiLil@fy, eoréqpﬁrg%é/\nﬁ]{b&,nﬁteé‘rglz{ g %e%[]t%f ?;)n for

anot her nature, m xed propertles can a i"'eved ensation
product s used SR&HAHe tHrkate a0 hast i(faF cih e seesiadedanr s-eact i on of

t he ket ones, aldehydﬁ and aci.d groug |ntr$ﬂu0|ng conpounds under al kal i ne
pH condi tions, where 5 oh82ELAOPr bEeBANFRAL hE FARRERD 0PUL BhRe2pBE reaction.

As enbodi ment atalfur ref f®red Hﬂt,pl’plfﬁﬁﬁﬁaiﬂ.)()flﬁ htheC @RS Al A1 proodut s, the

fol | ow 104 i H 33,278 R si b Ta kln t he ketone the acid
gr oup- |ntrodu0| ngap(ﬁo all}ilnd n]dls (ﬁnt?nt tE’tkr?e P&I @hfd@ Eﬁ d?i% § t he

al dehyde and tdfekeksinﬂngrd@.qoaﬁwmmmrcmtg chomicamd cartd cacdiotdi dry  afaktimeg
ketone, 15 |l sE3kd 3,9_. é:q_q‘% ?:Q‘:Eetﬂl%rl Ofs mo>ft lél’ Qﬁfm al dehyde
cin nmpoun

and acid group-introd the case o phlte) of a
conpound of t (§& aabdéwdé'hmctfh JtShélYaic,rqiy A RIVCOUS §Q ladiesuwdth V.
Taki ng the al dameddanendeca@dildoman of a nlxture of 20 ket one and acid
group-introduci ng conmpound or of a

The reaction can be carried out not only in

homogeneous but also in heterogeneous phase. As a rule,
as reaction medium water or a mixture with water is
used, whereby the proportion of the water preferably
amounts to at least 50 wt.7%. As non-aqueous solvent
15 additives, there come into consideration especially
polar organic solvents, such as e.§. alcohols or acid
esters. The reaction can be carried out not only in an
open vessel but also in an autoclave, whereby it can be
expedient to work in an inert gas atmosphere, e. g.

20 under nitrogen.

If desired, the condensation products can be
isolated from their solutions or dispersions obtained
after the reaction, e.g. by evaporation on a rotary

. evaporator or by spray drying. However, the solutions
e 25 or dispersions obtained can also be used directly as
such.

As aldehyde and ketone starting materials, there
are used the above-mentioned aldehydes and ketones,
whereby mixtures of ketones and/or of aldehydes can

30 also be used. The aldehydes and ketones can be used
not only in pure form but also as compounds with the
acid group-introducing material (e.g. as bisulphite
addition compound). They can be taken or added not
only in aqueous but also in non-aqueous, for example

35 alcoholic solution.



conpound of the ketone with the acid group-

Si mul t afeous taki ng of al dehyde, ketone and acid group-introducing

cdnpound. 25

In the case of Variants | to V, instead of the ketone

there can, in each case, al so be used a ketone- al dehyde condensati on

pr.aduct which contains al

al dehyde. Cenerally speaking, the procesd2variant | is pre- 30 ferred;
the process Variant V is especially suitable for the reaction of |ess

reacti ve conponents.

gentle heating ancki hed Pr-cLaasH 1! heldmBl 1 v

cooled. For the .,achievenent of 35 a uniform product or especialTy in the

case of the usdit acid Froypsintroduqing omrqungl pridre £am fHostt theat i ng
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carried out notrhenlohden JFORBGIIRGS DU dHSAel RAEEHOURTRAUS

Torp (iies cop tdnuoagsfozm Wit dzheas

I nt roduci ng conpound, and V.

or part of the necessary anount of ketone and/or

Fargbezmalre .t he meperitdalcemventesfetvbn katbhe,case of

Wiy AS&ddhGedt 1S

g AS 2

35

: T
rule, as reaction nediumwater Qr a mxturé with water Is used, ereby the
By

proportion of ER®FAEHYprs

non- aqueouk0 solprediuction process.

\..4
15
20
(. 25
30

In the case of aldehydes and ketones with lower
alkyl chain, the reaction proceeds especially quickly
and exothermally, whereas in the case of compounds with
sterically-demanding substituents, such as e.g. methyl
isobutyl ketone or benzylacetone, a long thermal after-
treatment is necessary for the-complete reaction.

As acid group-introducing compounds, there can
be used all compounds introducing the acid groups under
the condensation conditions, such as e.g. the pure
acids, salts of the acids with mono- to trivalent
inorganic or organic cations or addition compounds,
especially addition compounds with the aldehydes and
ketones used according to the invention. Examples
therefor are sulphites, hydrogen sulphites, pyro-
sulphites, bisulphite addition compounds of aldehydes
or ketones, amidosulphonic acid salts, taurine salts,
sulphanilic acid salts; hydroxymethanesulphinic acid
salts; aminoacetic acid salts; phosphorous acid salts.

The condensation products used according to the
invention possess, besides the acid groups, a content
of hydroxyl groups, keto groups and possibly double
bonds. This clearly follows from their IR spectra
which display all the bands characteristic for these

groups.



15 additives, there cone into consideration especially polar organic
sol vents, such as e.g. alcohols or acid esters. The reaction can be carried

dut not only in an open vessel but also in an autoclave, whereby it can be 3§

expedient to work in an inert gas atnosphere, e.g. 20 under nitrogen. If
desired, the condensation products can be isolated fromtheir solutions or
di spersions obtained after the reaction, .e.g. by evaporation on a rotary
evaporator or by spray drying. Fbmever,]f%e sol utions 25 or di spersions
obtained can al so beyse T Ly : l.dehyde : ng starting
materials, there are u%@%ogﬁé)% g?&rfénﬁii%%ng %%&&1%%5 lglggn&g{oglngg,
wher eby ni xt ureerefdeeabhesimenorl nitinghidetheratao ILfimer betaked. The
al dehydes and &ehOn@ss&anpPee 4SS NOta Othdnt & d@flr;ieei@:{&é)g&s al so as
conpounds with Ihe_FCId rOﬁP-IntrOdUCqu material (e.g. as, hisulphite
addi ti on conpc¥H@IITRIT tarPheve Likh eRﬁEﬁF?ﬁﬁg?ﬁﬂébiVF feous but al so
al cohalic _sol uti.o

i - , f | 35 35 -12-
Further mor &, to a pafPeal Bisutt B6¥echd RUFYRS. OFhthR FEEREIEE with or has

al ready been reaodwedts add ttiee aee thod®upt | pitodaeciony exoprbayed], in e can
first be adde E%?ﬁ i nt of the ketone, as well as 5 parti al
anount of aldgﬁ§%§u%n {gé#W€ H?ked with the remaini ng anount of the

al dehyde. This production principle can al so be enployed in



the case of exchangi ng al dehyde and the ketone. It is especially suitable
for the continuous formof the 10 production process. In the case of 37
.al dehydes and ketones with | ower alkyl chain, the reaction proceeds o
especially quickly and exothermally, whereas in the case of conpounds wth
sterically-demandi ng substituents, such as e.g. nethyl 15 isobutyl ketone
«0f benzyl acetone, a long thermal after- l‘,%reatment I s necessary for the
conpl ete reaction. As acid group-i ntroduti ng conpounds, there can be used
al | conpounds introducing the acid groups under the condensation

conditionp, suchlas e.g. the pure 20 acids, salts of the acids w th mjno-
to trival Q;ginorganlc or @gfgapic cations or additjon conpounds, especidlly
addi tion ounCSmethHUhe*ahdehydes«&nd:*etenes*used*accordqmg4t0che
i nvention anpljes # heped ar vave sul phiit esy h dr en sul phit esy yro- 29
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and possipl® doul)l e bonds. This clearly follows fromtheir IR spectra i ch
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ot herwi se, parts and statenents. of percentages signify parts by wei ght and

per centsges by weight. 5 : The Table | gives a survey of .the starting
products and the methods of production enployed in the production Exanpl es. 35
37 [err] O [err] 38 -15- A. Preparation of the condensation products.

Exanple Al. Into an open reaction vessel with a stirrer, internal
ther momet er and refl ux condenser, one success- 5 ively places 1000 wt.
parts of water, 630 wt. parts of sodi um Tphlte as well as 580 wt. parts

of acetone and St 0t Lvely r.a f nutes A consi der abl e anount
of the sulphlt- *’?a-l DoRie tB% ‘ 2 -g-f the reaction

m xture increagggmt9.3%1L0 32[err] 10 Cne heats the batch to
56[err]. inter naé‘kenper ture (acetone reflux) and drops into the reaction

mixture a total of 30AQdMan AR AadPd VIBISENUR SPIsitiA T Or mal i ).

Because of the _strong_exotherm c reaction, _one prqceeds in the case of the
formalin addltFBﬁeFﬁ315the§ﬂ€ﬁe§eﬁaﬁﬁérr?ﬁéPxoﬁengﬁBﬁﬁyanﬁnﬁnFPSPﬁF§ adds

the first Benthvefiyt peatesnmabdehyde pakuti 6ff @adeayabBO whe parts of
sodium sulphite, as well as 580 wt. parts of acetone
and stirs intensively for a few minutes. A considerable
amount of the sulphite thereby dissolves and the temper-

ature of the reaction mixture increases to 31 to 32°C.

10 One heats the batch to 56°C. internal temperature
(acetone reflux) and drops into the reaction mixture a
&“} total of 3000 wt. parts of 307 formaldehyde solution
(formalin). Because of the strong exothermic reaction,
one proceeds in the case of the formalin addition in
15 such a manner that one slowly.and uniformly adds the
first tenth of the formaldehyde solution and awaits the
commencement of the reaction, which manifests itself by
the commencing yellow coloration and increased acetone

reflux.

20 As soon as the first signs of a reaction are
visible, one commences with the cooling. The reaction
continues with red coloration of the batch and vigorous
acetone reflux. After this initial phase has subsided,

'] one allows the remainder of the formalin to run in and

25 maintains the temperature at 60 to 70°C. by cooling.
When the dropping in of the aldehyde is finished, one
heats to 90 to 95°C. and treats at this temperature for

1 hour.

The cooled solution Qf the condensation product
30 displays a solids content of 34.5% and a viscosity of
25 cP (= mPas) at 20°C.

" The product reduces the viscosity of aqueous
dispersions and is suitable e.g. for the liquefaction

of deep drilling cement slurries.



commencenent of the reaction, which:manifests itself by the conmencing

yel | ow‘eol oration and increased acetone reflux. 20 As soon as the
first signs of a reaction ‘are visible, one commences with the cooling. The
reaction continues with red coloration of the batch and vi gorous acetone 35
reflux. After this initial phase has subsided, one allows the remainder of
the formalin to run in and 25 maintains the tenperature at 60 to 70[err].

by cooling. Wen the dropping in of the]éﬁdehyde is finished, one heats to

90 to 95[err]. Egl{r;d t;rea)}%s at this tenperature for 1 hour. The cool ed

solution of th I on product 30 dlsplays a solids content of

34.5% and a viscosi tpy, Of. 5%% o Te1RaY) & ks AiTq% RL ggﬁlﬁdreduces

the viscosity of agueous ersi ons and ois "G able e.
li quefaction oWidded 260 my. n@aGéﬁe@i §bdﬂmme§u1phl39,-£6-WEidane A2. The

reaction Vesse%?@fw@xa¥ﬁk%sAbf'%c%%BBE'%%dWhEQtE§6QOW%n RAtk$nQh Sodium

sul phite, as well as 8 ts of acetone and heated to an internal 5
t enper at ur @ of CSBPELALURE BT r§t6eFS| vétdy iinteRgivas s&éd5K 188 this i nt er nal

tenperature is reachgﬁ one begins wi,th the addltlon of a.total 250 w
parts of 30% f or mal d&fy §2°oRst it Sart@ temnAla fEMPERALEXS- 1FhERAE efdeactlon
accordi ng to tbeerbeginsdedichi thd addi@ionBodnpl €ofll o¥h@S0t ke .r pagtison i s

under way, one,#dd$y formaldehyde solution and initiates the exo-
thermic reaction according to the manner described in
10 Example Al. When the reaction is under way, one adds
_ the remainder of the formalin via a supply vessel and
{ allows the temperature of the solution to increase to
80°C. during the last third of the formaldehyde addition.
The deep red, initially low viscosity solution thereby
15 assumes a viscosity of 3000 cP (80°C.). After ending
of the formaldehyde addltlon, one further heats to 90°C.
for 30 minutes and removes the final condensation’
product expediently in a hot state.

The solution of the condensation product is non-
20 pourable (viscosity > 1000 P) at room temperature and
displays a solids content of 56.0%. An aqueous solution
of the condensate reacts strongly alkaline (pH = 13.5).

The product imparts a very good water retention
U ability to cement mortars and is suitable e.g. for
25 sticking tiles.

Examplé A3.

2000 wt. parts of water, 63 wt. parts of sodium
sulphite and 580 wt. parts of acetone are intensively
_ stirred in the reaction vessel of Example Al and heated
30 to 56°C. internal temperature.

As soon as the required temperature is reached

and the acetone begins to reflux, one adds thereto a

total of 1000 wt. parts of 307 formaldehyde solution
(formalin), whereby, by the addition of at first

35 100 wt. parts of formalin, the exothermal reaction is



the remai nder of the formalin via a:supply vessel and allows the
tenpera¥ure of the solution to.increase to 80[err]. during the last third
of the fornal dehyde additi'on. The deep red, initially | ow viscosity
solution thereby 15 assunes a viscosity of 3000 cP (80[err]). After
endi ng of the fornal dehyde addition, one further heats to 90[err]. for 30
m nutes and renoves the final condensation product expediently in a hot
state. The solution of the condensatioﬁ'b%bduct is non- 20 pour abl e
(viscosity > 1000, P) at roo ture and djs solids content of
56.0% An aquedtfél%’zﬂ i @ fc"’l’{%ec‘grﬂib"nsaa"t‘é’rrde’é& s‘?/qstti'@ndﬁp%ﬁal ine (pH =
13.5). The prodisdcritpsat tin aEm:ryl@do]d. Waﬁtﬂareﬂ edreliirigo faltiHd tfiorinm laairent
nortars and is syid ng | S anpl.e A3.. 2000 wt .
parts of water asﬁ\g%d rr%s t}?e um suﬁ %Ih‘n eﬂalﬁgcgtf%( rg% ﬁgflsy
acetone are i ntframing ySQﬂtuﬁrerafd nm Yhea e9ai:°tG.orfqre§sé10wf Exarrpl e AI and
heated 30 - to 56[er‘ré]h1 internal tenperature. As soon as the required
tenperature i s reachddeaarPaled sdidiem&afi thea ¢andeansatione athereto a
total of 1000 \alsmﬁss s A% Wormledghwie 2oloy i@ G FitRldsDey Wrer eby,
by the addltloq I@t fid.st, 35 100 wt. parts of formalin, the exotherwm
dt é&t)e‘d and

reaction is carried out according to the manner

described in Exanple t end| of t he f rnall addl t.ion, _ane further
heats the brick-red, ﬁ\ dﬁfqdelfcf g Sol-u t%oc?n {505 o AR % & 1

hour . suitable e. g. for the production of aeroconcrete.

- 10 Example A4.
In the apparatus according to Example Al, 970 wt.

s parts of amidosulphonic acid are first dissolved in
6000 wt. parts of water and neutralised with 370 wt.
parts of calcium hydroxide. The solution of the calcium
15 salt of the amidosulphonic acid reacts very strongly
acidic and is rendered alkaline by the addition of a
further 100 wt. parts of calcium hydroxide.

To this quantity of the acid group-introducing

material one adds 1160 wt. parts of acetone, heats to
20 56°C., adds a total of 6000 wt. parts of 30% form-

aldehyde solution according to the manner of proceeding

described in Example Al. Subsequently, the orange-red

solution, which in part still contains excess calcium

o hydroxide suspended therein, is condensed for 24 hours

25 at 90°cC.

The cooled solution of the condensation product
has a solids content of 25%, a viscosity of 15 cP
(20°C.) and reacts alkaline.

The product is usable as dispersion agent e.g.
30 for hydraulic binding agents.

Example A5.

The reaction vessel of Example Al is supplied, in
the given order, with 2000 wt. parts of water, 750 wt.
parts of aminoacetic acid, 400 wt. parts of sodium

35 hydroxide, as well as 580 wt. parts of acetone and



5

cont entwof 24.0% and a viscosity of 10 cP (20[err].).

- The cool ed solution of the condensation product displays a solids

good tenside action and is suitable e.g. for the production of
aeroconcrete. 10 Exanple A4. In the apparatus according to
wt. parts of am dosul phonic acid are first dissolved in 6000 w. parts
of water and neutralised with 370 wt. pat®s of cal ci um hydroxi de. The

90

sol uti on of thehcalc'un115 salt of tﬂe anidosuﬁggon
strongly aci di c"&hTFT sUP ehYeF R AF KGR
W .

et HPPE IR Y
parts of calstemsiweroxiteingdo this quantity of the acid

Exanpl e Al,

reacts very

ic_acid
i?#o%&g‘%-é"”f t her 100

group-introduci ng materi al one adds 1160 w. parts of acetone, heats to 20

56[err],
according to t

I'n par

F Ofp PR Uedn s

adds a totalAsfs@@DOasu thepogisenftSigertarure al slatyairtheab] uneon
TeRes ofe i ogeesl g gescplbed of FRMGdltn
ic t st ont ai ns excess

Subsequently, the orange-red solution,

4Y
cal ci um hyd? oxi £l Bhkgendei ¢l st ab il bepdiankiy Q&lbﬂﬂnﬁr
90[err]. The caol ghsARinO) & #he, Carlersal

rhakp- at
e SO 1 Klsd

] . g .
content of 25%. a yviscosity of. 15 cP (20[err].) and reacts, al kalipe. The
et 16 oot ea SRt A ade Snd LAl ed et St AT el

agent s.

Exanpl e6(Axo TBR°C camxid dreatessed 0 txahPi@. Ao L4 Upplised, in the

given order, with 2000 w. parts of water, 750 wt. parts of am noacetic

acid, 400 wt.
acet one ang

parts ofhesduiigk3sd dykdrolnef asheveddndenszBiont . parts of
product displays a greenish fluorescence and has a

solids content of 38%. 1Its viscosity at 20°C. amounts

to 25 cP.

The condensate possesses dispersing properties

and lowers e.g. the viscosity of deep drilling cement

15 slurries.

Example A6.

In the open reaction vessel of Example Al,
1000 wt. parts of water and 580 wt. parts of acetone
are heated to 56°C. with vigorous stirring and adjusted

20 at this temperature to a pH value of at least
38 wt. parts of solid sodium hydroxide.

13.0 with

Subsequently, one allows a clear solution of

1180 wt. parts of sodium formaldehyde sulphoxylate

(oxymethanesulphinic acid sodium salt), 1627 wt. parts
25 of 377 formalin (stabilised with 10% methanol) and
3000 wt. parts of water to run into the vessel in the

manner of Example Al and carries out the reaction as
described. After the finishing of the formalin
addition, one further heats the deep red solution for

30 5 hours to 90 to 95°cC.

The low viscosity solution of the condensation

product displays a solids content of 28% and reacts

strongly alkaline.

The condensate possesses dispersing and

35 properties.

tenside

The product possesses

4 ]

-

i



-18- heated up to an internal tenperature of 56C. with intensive stirring.
As soon%as the given tenperature is reached, one allows a total of 2430 wt.
parts of 37% formalin 5 solution, which is stabilised with 0.01% _

I sot hphal o- bi sguanam ne, to run, according to the manner described in
Exanple Al, into the reaction mxture maintained at 60 to 80[err]. and
heats to 90 to 95[err]. for 24 hours. Thggbrick-red solution of the .
condensation 10 product displays a greénish fluorescence and has a solids
content of 38% EF2@P}PsAdsity at 20[err]. anmpunts to 25 cP. The condensate

ossesses di spersing praperties and |owers e.g. the viscosity of deep
8ri||ing cement 15 gp@BrW@s.PEiﬁﬁpP ¥aterm 1R60opPERn Pantsi of sediwin of

Exanpl e Al, 1008uiphipar bﬁdOﬁlwtﬁt.agdrg_Soo!Vt gcgabaé QE?ﬁGEQtQPSuﬂ?t heat ted
to 56[err]. wt LaQRo irring, and adjuste a IS tenperature to
a pH LaIuL of a t?%%%? ¥§.gﬁﬁﬁfﬁag§lﬂP.V5§?? of gﬁ??ﬁi%oﬂiuﬁﬁﬂ;g?éﬁﬁée.
Subsequent|§, ohe 8pFBws &ntbethisohatéphadf 4d80aMowparisscoidsagdi te

f or mal dehyde su aje fo hape pic acid spdiumsalt), 1627 w.
parts 25 Y of 3gg§§g¥%a}fns(§§g§¥l?gegysﬁt 910@?%%%h%ﬁ0?3r%nﬂc%%00 Wt .
parts of water tbd¢B¥dentd twe iesaed,iafter emdieg of thanpldelydand

carries out thead@acibR BsreRSEkdEFs AEtes thegsomi Sg%{'%gﬁ%&%.for”&' in

addi tion, one further heats the deep red solution for ours to 90 to
95[err]. The | ow vi scTise t yr s0g et b oWl c biide SONEENSHE dO¥ses a solids

10  content of 40% and displays a viscosity of 450 cP at
20°cC.
o The condensation product displays surface activity
p— and strongly lowers e.g. the surface tension of aqueous
solutions.

15 Example AS8.
537 wt. parts of acetone-sodium bisulphite adduct

are first stirred into 1000 wt. parts of water and the
colourless, clear solution adjusted to pH = 13 with
160 wt. parts of solid sodium hydroxide.

20 ' Subsequently, one supplies the reaction vessel of
Example Al with 1000 wt. parts of water and 464 wt.
parts of crotonaldehyde, heats to 60°C. and drops in
the above prepared alkaline solution of the acetone-
bisulphite adduct according to the manner described in
L4 25 Al. Subsequent to the addition, the batch is further
kept at 90 to 95°C. for 3 hours.

The red-brown, low viscosity solution of the
condensation product displays a solids content of 30%

and reacts strongly alkaline.

30 The product displays surface-active properties

and is suitable e.g. for the production of aeroconcrete.

Example A9.

Into the reaction vessel of Example Al are
successively placed 6000 wt. parts of water, 630 wt.
35 parts of sodium sulphite, as well as 580 wt. parts of

4o



product displays a solids content of. 28% and reacts strongly al kal i ne.
condensst e possesses dispersing and tenside 35 properties. -19-

Exanpl e A7. 5000 wt. parts’of water, 1260 wt. parts of sodium sul phite
parts of acetone are vigorously stirred in the reaction vessel
Exanpl e Al and heated 5 to 56[err]. Into this material, one allows,
according to Exanple 1, a total of 176Qgwt. parts of pure acet- al dehyde to
run in and,

1160 wt.

after ending of the al dehyde addition, further keeps at 90
95[err]. for 4 heetsneThadohaagedbtowbsondensht eipossessesiarsngids 10

content of 40% and displays a viscosity of 450 cP at 20[err]. The
condensati on product Whepl ke seatatenaniktvuty has staohgd ythbsers e. g.

surface tensi onahoaflieays, St LO0Gys 1 nykERPD! 62101, STy M ocaES Of

acet one-sodi ui m

Ite adduct are first into

The
and
of

to

t he

parts of

wat er and the ceRbhfle5sfuefenelsandt 78R wl; upertstef prretanaldenydeo wt .
parts of sobid godiuwm DyEsOKhEeredftion mixtustbEEYEM Y. tONERSUPPlies the

reacti on vessel

of Exanpl e / th 1000 . pbarts_of water and_464 w.
parts of cr otorf&?'ﬂl%ﬁ’s’/dg‘,gsﬁ’égé%gmt bn6é1‘%‘PP¥$ %ﬂd dggrp%ri‘ﬁn e pbvER®r epar ed
al kal i ne sol utiadddtidohe bceiongefebdbirstiphtéd addagttace®?di nfot 04 t heur®mnner
described in 25 Al .  Subsequent to the addition, the batch is further
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The deep red solution of the condensation product
displays a solids content of 27% and a viscosity of
180 cP at 20°C.

The condensate is suitable as a dispersion agent

with surface-active properties.

Example AlQ.
One supplies the reaction vessel of Example Al

successively with 2000 wt. parts of water, 625 wt.parts
of taurine, 200 wt. parts of solid sodium hydroxide, as
well as 580 wt. parts of acetone and heats the reaction

material to 56°C. (acetone reflux).

As soon as this internal temperature is reached,
one begins with the addition of a total of 2900 wt.
parts of 307 glyoxal solution and carries out the
reaction, proceeding with strong heat evolution,
according to the manner described in Example Al. After
ending of the glyoxal addition, one heats to 90 to 95°C.
for 2 hours.

The dark red, low viscosity solution displays a

solids content of 35% and reacts weakly alkaline.

The condensation product represents a good dis-

persion agent.

Example All.
In a pressure vessel of V2A steel with bladed

stirrer, internal thermometer and pressure indicator
are placed 1500 wt. parts of water, 1890 wt. parts of
sodium sulphite, as well as 1440 wt. parts of methyl
ethyl ketone and, after the closure of the reaction



kept at 90 to 95[err]. for 3 haurs.. The red-brown, |ow viscosity solution ,
of thewcondensation product di.splays a solids content of 30% and reacts 44
strongly al kaline. 30 ‘ The product displays surface-active

properties and is suitable e.g. for the production of aeroconcrete. Exanple
Ag. Into the reaction vessel of Exanple Al are successively placed 6000 w.
parts of water, 630 wt. 35 parts of spdium sul phite, as well as 580 w.
parts of -20- acetone and heated to 56[err]. with vigorous stirring.

Wien the reactvessel xtintehatvebuchetlirtdids tenperature, one allows a

m xture of, in all, 960 w. parts of furfurol and 700 wt. parts of

crotonal dehyde 5  t@neunownheatsetheasatenial xtor é0%€cointegnad t he manner
described in ' r N e, adgdh b ¢ it e reat ed

at 90 to 95[eF??ﬁP%g?egrﬁg%ég.fgﬁgédgeeé$%g %glﬁ??%ﬂﬁ%f %%%éig%%e%%%tion
product di spl ay’raaiéehnde coyntehionsinto, bhe Rrefsersiv§segl 1via ago cP at

20[err]. The coodeasehg pompUiieR! £ubScPatle SDEI St PNwiidiesty WHhé
surface-active gro erties. l e A10, One suppljes the reaction vessel of
o A 15 cERRRERtuTS ot BN | Fotion mats TLa b mak Tt RBte ko par s of
taurine, 200 wt mastsSb?Csoém@ & aaxihminy do vt phee s sisreved £ 2sb&BO wt. parts
of acetone andheat st heafeactiol IRSE Alo LPoAPL PIK] aad FERSONCAET I UX) - AS

soon as this infternal tenperature
further heats the solution to 90 to 100°C. for 1 hour.

10 The orange-red, strongly foaming solution
possesses a solids content of 48% and a viscosity of
! 1200 cP.
" The condensation product is surface-active and

is suitable e.g. as air pore former for mortar or

15 concrete.

Example Al2.
In the reaction vessel according to Example Al,

one successively places 1000 wt. parts of water, 126
wt. parts of sodium sulphite, 1000 wt. parts of methyl
20 isobutyl ketone, as well as 600 wt. parts of 307% form-
aldehyde solution and heats the two-phase mixture to
90°C. for 8 hours. The reaction takes place with the
visible decrease of the organic phase as a result of
condensing in of the methyl isobutyl ketone and yellow
KQ‘ 25 coloration of the aqueous phase. ' |

When the reaction is finished, one separates off
the uppermost organic layer, which consists of about
70% of the employed, non-condensed methyl isobutyl
ketone, from the aqueous phase. The ketone thus
30 obtained can be re-used for further batches.

The aqueous, yellow-coloured solution of the
o condensation product displays a solids content of 147%
and reactS'strongly'alkaline. The viscosity of the
solution at 20°C. amounts to 12 cP.
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al kal i ne. The condensati apgproduct represents a good dis-
30 Exanple All. In a pressure vessel of V2A steel with
r, inteBeedhauskeobfonekesuafdcprastiie pRdpeataesyr ehpl aced 1500

890 f di .sul ph LI, 1440
$$&§QUC% 1Se%%§Fg§2%§ﬁggaﬁg?%;g?if BﬁétgP5§89£65F ?ﬁe reacrfon

i Angpsmogltprsoirr cedcr&ue.now heats the material to 70[err].

erature and feeds a total of 4000 w. parts of 30%

sBrampde AdBe the pressure vessel via a 5 measuring punp

wi th autockave 'n'etIn“@ﬁée?¥aEEQohevﬁgééﬁubﬁ E%ahB?erﬁﬁckkgn mat eri al may
i ncrease to at nost ;ﬁé gﬁXlnun1overpre sure of 2_bar results.
Vlﬁléaﬂﬁtﬁ 0 Whe PaFtRePTh¥aFerehé730Fhtion to 90

of UFRESPS
fpartshoﬁrsoaﬁum pyrosulphieeange- welll 5§r689|th0?3t69
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pr OdUC ace-actrve an
ature of 70 C. As soon as the clear, colourless

solution has reached this temperature, one adds thereto
257 wt. parts of solid sodium hydroxide.

To this material one allows a total of 2100 wt.
parts of crotonaldehyde to run in in the manner des-
cribed in Example Al and, after completion of the
aldehyde addition, maintains at 90°C. for 30 minutes.

The deep red solution of the condensation product
displays a solids content of 367 and reacts strongly -
alkaline. 1Its viscosity at 20°C. amounts to 150 cP.

The product possesses very good tenside

properties.

Example Al4.
200 Wt. parts of water, 980 wt. parts of mesityl

oxide, as well as 1638 wt. parts of sodium sulphite are

intensively stirred in the reaction vessel of Example
‘Al and heated to 90°C.

To the suspension one adds a total of 4000 wt.
parts of 307 formaldehyde solution in the manner of
Example Al and further treats the dark red, highly
viscous solution at 90 to 95°C. for 1 hour.

One obtains a condensation product which is
almost solid at room temperature but is water-soluble,
which displays a solids content of 50% and reacts

strongly alkaline. (pH = 13.5).

49



" is suitable e.g. as air pore forner. for nortar or 15 concrete. Exanple
Al2. lw the reaction vessel according to Exanple A, one successively 40
pl aces 1000 wt. parts of water, 126 wt. parts of sodium sul phite, 1000 wt.
parts of nethyl 20 i sobutyl ketone, as well as 600 w. parts of 30%form
al dehyde sol ution and heats the two-phase m xture to 90[err]. for 8 hours.
The reaction takes pl ace wth the visidgd® decrease of the organic phase as
a result of condensing in of the methyl isobutyl ketone and yell ow 25
coloration of the aqlkeuprptiast. itkeaasbe thacviscosstyi of sheueowse

separates off gani er, ,which | o] u 0% of
t he enpl oyed, %gg?ggﬁﬁéggég %%tﬁ?*e?ég%u%9%°k% oﬁg?g$%§%$%h%g§§€egﬂg phase.
The ketone thugement gbukrfied-can be re-used for further batches. The

aqueous, yel |l oy col ﬁurgg sol ution of the condensation product displays a
sol i ds content B 48 ‘reacts strongly al kaline. The viscosity of the

solution a5 20[err].AacoLptslésds I2obktion of290@ewalSpaPts i 65 para-

surface-active.pro tie th uct is suitaple e.q. for air pore
i ntroduction in f)m%rgé?yé%ra %nﬁ@&e‘f’EEx%%?% %ﬁffo%‘&“ Su{ph’r'raet’rfé
reacti on vesseB000 Exanpiet#\ ohirweasenchssslewly pind ath B0y .mjxmed s of
water, 475 w.,paghscof spdh um PyFosyl vhite; s S parts of
di acet one alco%ol and heatg% t&gaﬁg$nt£€%% 1?%ﬁﬂ§$%ﬂ 2ot e
0 wt. parts of acetophenone in the open reaction
10 vessel of Example Al, Whereby the temperature of the
reaction material must not exceed 70°C. After ending
of the ketone addition, one treats the strongly foaming

solution at 90 to 95°C. for 2 hours.

The yellow coloured, low viscosity solution dis-
15 plays a solids content of 497% and reacts strongly
alkaline. The viscosity at 20°€x -amounts to 40 cP.

The condensate possesses surface~active properties
and is suitable e.g. as a foamer additive for aerated

concrete production.

20 Example Al6.
An 80°C. hot solution of 555 wt. parts of 4-
acetylbenzene-sulphonic acid sodium salt and 158 wt.

parts of sodium sulphite in 2000 wt. parts of water is
mixed in the reaction vessel of Example Al with 23 wt.

kf) 25 parts of solid sodium hydroxide.

Into this strongly alkaline-reacting material one
allows to run in, according to the manner described in
Example Al, a total of 350 wt. parts of crotonaldehyde
in the temperature range of 60 to 70°C. and maintains

30 the batch at 95°C. for 6 hours.

The deep red solution of the condensation product
displays a solids content of 337 and reacts strongly
alkaline. The viscosity at 20°C. amounts to 12 cP.

The product possesses tenside properties and
lowers the surface tension of aqueous solutions.
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The deep red condensate possesses a solids content

of 407% and displays a viscosity of 24 c¢P at 20°C.

The product forms considerable foam in aqueous
solution and is suitable e.g. as foamer additive for

aeroconcrete production.

Example Al8.

In a stirrer vessel provided-with storage vessel
and condenser, 1000 wt. parts of 30% formalin and. 580
wt. parts of acetone are intensively stirred with 100

wt. parts of potassium carbonate, whereby the temper-
ature of the batch must not exceed 55°C.

After 12 h., one mixes the acetone-formaldehyde
condensate obtained with 1700 wt. parts of water, as
well as 630 wt. parts of sodium sulphite, heats to
60°C. and adds thereto a further 2000 wt. parts of 30%
formalin, whereby the temperature of the reaction
material is increased to 90°C. Subsequently, one
carries out a one hour after-heating of the batch at
95°cC.

The solution obtained of the condensation product
displays a solids content of 30% and is suitable e.g.
as liquefying additive for aqueous B-hemihydrate gypsum

slurries.

Example Al9.
In the reaction vessel of Example Al8, 6400 wt.
parts of water, 1400 wt. parts of crotonaldehyde, as




5 A col ourl ess solution of 900 wt. parts of para- fornmal dehyde and, »
1260 wt ™ parts of sodi um sul phi-te in 3000 wt. parts of water is slowy andt®
udiformy mxed at 60[err]., with vigorous stirring, with a total of 1200
wt. parts of acetophenone in the open reaction 10 vessel of Exanple Al,
wher eby the tenperature of the reaction material nust not exceed 70[err].
After ending of the ketone addition, one2t5reats the strongly foam ng
solution at 90 to_95[err]. for 2 hours. The yellow col oured, |ow viscosity
solution dis- 18ellppgyd2Q ¥ @sresncédnmeshydoeshyd kesons sreomglked,

al kaline. The viiebsiihyeakid8l 8tikriadQuaisht 2080wel. pibgscgpdensate
possesses surface-acti.ve properties aad IS suiitable e.g. as a foaner N
addi tive for aeP8F§8338WCE§F °Brb8uePPofaingaingdaffred A6, 28Anago[err]. hot
sol uti on of 555tempepatuseobf480aeedPPbenzene-sul phonic acid sodiumsalt
and 158 wt. parts of sodiumsulphite in 2000 w. parts of water is mxed in
the reacti oA vessel ofubgespeatly,wohé 28dst th@betoparsslatisal bd sodi um

hydr oxi de. | ntogthi g¢St Yodl Ene- | erjaknAne,.al lows to run
e aecording Lo, Cha hahaey > yeEer PpLl, AREAbLEPLHEL %0000 e Tt paEEs
parts of croton3fdéayeEE.i Reahe tenp@ra: uaedradde thesetooa 78inther and
“maintains 30 rbe et cﬁaats95feéf$toﬁ91d§hia@é"SthP@bgeeﬁerEQ[Pgé’{HEﬁPQ of

the condensation.product, dj splays a solids confent of 33% and reacts
strongly aIkali%%.EgﬁegﬁFgéog?tgoa}n%ﬁT%??]?féﬂ%hnF% 29762 cft thbsproduct
possesses 1@nsi tempeopeute esomadf 1wkl g ¢ Her bels f AEE 4 eOGd Mo®F FBLEPLS
“sol utions.

g

heating of the reaction material.

The solution obtained of the condensation product
R is deep red coloured and displays a solids content of
36%. It possesses surface-active properties.

15 Example A20.
1400 wt. parts of watexr, 1400 wt. parts of 30%
formalin solution, as well as 1160 wt. parts of

diacetone alcohol are, after the addition of 100 wt.
parts of potassium carbonate, intensively stirred in
20 the reaction vessel of Example Al8 for 8 hours at 30°C.

One mixes the yellow coloured diacetone alcohol-
formaldehyde condensate with 630 wt. parts of sodium
sulphite, heats the batch to 60°C. and addds thereto
a further 1600 wt. parts of 30% formalin solution,
whereby the temperature of the solution is to reach
90°C. 1In the course of the one hour after-heating at
90°C., the viscosity of the resin solution increases
continuously so that, 30 minutes after the end of the
formalin introduction, a further 1500 wt. parts of
30 water must be added thereto in order to maintain the

stirrability of the batch.

The deep red coloured condensation product dis-
plays a solids content of 32% and solidifies upon
cooling to room temperature. The viscosity of a 10%

35 dilution of this solution amounts to 55 cP.



-24- Exanple Al7. A vigorously stirred m xture of 1000 wt. parts of

acetyl asetone, 2520 wt. parts of sodium sul phite and 7000 wt. parts of

water is heated to an internal tenper- 5 ature of 60[err]. in the reaction :
vessel of Exanple Al and m xed with a total of 1680 wt. parts of acrolein 49
acgording to the there-described process. Subsequently, one carries out a 4
hour after-heating of the batch at 90 to 95[err]. 10 The deep red
condensat e possesses a solids content of26r0% and di splays a viscosity of 24

cP at 20[err]. The prgpduct forns considerabl e fpamin agueoys sol ution and

is suitable e.g. as f Wr%‘gﬁ‘??i%tsr oS a’é"r'b%‘b%‘?rét%g?)‘?’boﬁfb‘ri‘berﬁu‘i%s

Exanpl e Al18. | re &g stihe evatveasshbs Pprafiidissb vd t 11l iy agpmerets selumanik s

condenser, 1000 lp&;%sﬁfg%n%%r{é)rnal in and 580 wt. parts of acetone are
W t : |

intensively stirr parts of potassium carbonate, whereby the
tenper- 20 aty_r%,ggmgf@sl};agq{géryst not exceed 55[err]. After 12 h., one
m xes the acet - ndensate obtained with 1700 wt. parts of
water, as vl | Bgad3k W1. parts of sodium sul phite, heats to 60[err]. and

adds thereto a_furt her 2000 : partds of 30% 25  formalin, whereby the
t enper at ure of M@W Subsequent |y,

one carries out a one hcoourdeaf ta r- heat.i ncgbof trhe bat ch atog}g.[ err]. The
sol ution obtai ned of ‘t He EoHUEHs =Y anr(br Stfud %‘ce iascp(i -8 St i ds
content of 30%Emahplesitafle Al as Alusfuery HodiviscSigry afuatrep

[err]-hem hydr &}, 9V} Mement slurries which were produced according
10 to the Standard conditions of API RP 10B and measured

with a Fann viscometer.

Example B2.

Dispersion of Portland cement and B-hemihydrate gypsum.

The dispersion action of condensation products
15 according to the invention on Portland cement of class
45F, as well as on B-hemihydrate gypsum, is shown in
Table II:



slurries. Exanple A19. In the reaction vessel of Exanple A18, 6400 wt. 35
parts ¢ water, 1400 wt. parts of crotonal dehyde, as well as 720 w. :
parts of nethyl ethyl ketone are mixed, with intensive stirring, wth 100 50
W . parts of potassium carbonate and nmaintained for 5 h. at a tenperature
of-80 - 90[err]. 5 Subsequently, one adds thereto a solution of 970

W parts of sodi um am noacetate in 800.gyy7. parts of water, heats to

80[err]: and adds thereto a further 700 wt. parts of cr ot onal dehyde,

wher eby t he tenper ajurg—of—-he—bateh—+s—+te—+nerease—showy to 90[err]. At

this 10 tenperatufe, fone finally carries out a two hour after- heating of
the reaction materifl. |The $ol ution obtained of the cqndensation product is

deep red col Sured ahd di i 8pl fys a solids content of 36% It possesses
surface-actiye properti eg; 15 Exanpl e A20. 1400 wt. |parts of water, 1400
w. parts of ©30% fofmalji &, s¢l ution, as well as 1160 . parts of diacetone
> +7. .
al cohol are, x:after he addulJ1 ion of 100 wt. parts of pe¢tassium carbonate,
i ntensively Eirred{igh|2B o |{the reaction vessel of Ex npl e A18 for 8 hours
at 30[err]. &ne nixbs,ihd Yel kew cel oux\ed dla‘.,qet oge alfcohol - fornmal dehyde
condensate with 630} W | P sf}pf s@dl it e,Qheas the batch to
60[err]. and aaddds hedesor @ further 1 00 W. parts o 30%f ormal i n
g 0 .
sol ution, 25g swher étﬁl the enperature of the solutio |s'30 reach 90[err].
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90[err]., the viscosity of the resin solution increases continuously so
that, 30*ninutes after the end,of the formalin introduction, a further 1500
wt". parts of 30 water nust be added thereto in order to maintain the
stirrability of the batch. The deep red col oured condensati on product dis-r

pl.ays a solids content of 32% and solidifies upon cooling to room 91
tenperature. The viscosity of a 10% 35 | ution of this solution anpunts
to 55 cP. -26- The product acts as retenhtion agent and reduces e.g. the
wat er | oss of d%&_nfélé Ig$19 cenent slurries to porous fornmations. B.

Exanpl es of use. | e B1. Liquefaction of deep drilling cenent

D

slurries. A condgnfatfiwviherRudn FHfOCLJ

or Al8 | owers tne V scosuy or TTTIg TEMENt STuTTTes whrcir ver e
produced accor di ts 403 pefietitons of APl RP | OB and

nmeasured with a Fannvﬂ r’rﬁ : e Bti"r‘? sper si c%ncc&?dPortland cement
and [err]-henihydrate d§§§h I Tﬁ?%ﬁéﬁg £OENGE O

products 155 acporedidigg oft hm iaqueniisodeep Rarilllldng eement &fludhdssmSF,
as vell as on [eiid N HEATHE BETn 1o T D130 Grblduces

treated as follows:

A AR 4 PRI SR A o> ALO

a) solution of the condensation product according to
the preparation Example without additional
10 temperature treatment;
b) 20% aqueous solution of the condensate autoclaved
[ at the given temperatures for 5 hours;
c¢) powder substance of the condensation product after

storage for 15 hours at the given temperatures.
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products on deep drilling cenent. Table Il describes the change of the 52
extent of 5 spreadi ng of an aqueous deep drilling cenment slurry in the “

cagse of the addition of condensation products treated as follows: a)
solution of the condensation product aced9€ing to the preparation Exanple
wi t hout additional 10 tenperature treatnent; b) 20% aqueous sol ution-
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production of flow ng concrete according to the instructions of "Directions
for thewproduction and working up of flowing concrete"” in the edition of

May, 1974, as are cited e.g. in the periodical "Beton", 10 24, 342 to 344-53
(1974). Exanple B5. Surface activity of condensation products. From
pulverised condensati on products, each of which had been stored for 15

hours at 105[err]. or 200[err]., 15 thgpe were stirred up 2% aqueous
solutions and their urf%pe tensi ons determ ned tensionetrically. The

measur enent res mrari sed in Table [v: 54 -31- TABLE IV Surface

tension of 2% a us solutlo of. te -erature-_ gndensati on
Pydduge 10w jitic

products condens3a Simciets 10Eo838 g (dyn/cm -5
of of dEﬁQggBangﬁwdadeasatmond@moductQS[err] 200[ err].
acet one/ acet al dehyde/ A7 36.2 36.4 sul phite 10

met hyl et hyl ketone/ Condensafrfion product8gp@oduced a88o®dfingnabdehyde/
sul phite neshyl Ekag mbﬁlAl A5, AL Bhd A18 are spPpaBle £
ketone/fornaldeh¥ S ghlte dlacetoneaaFcoHo?? ¢ tor t§§3
38 8 uctlon o lowing concrete according to the
instructions of "Directions for the production and
working up of flowing concrete'" in the edition of
May, 1974, as are cited e.g. in the periodical "Beton",

10 24, 342 to 344 (1974).

Example BS5.

S : Surface activity of condensation products.

From pulverised condensation products, each of
which had been stored for 15 hours at 105°C. or 200° C.,
15 there were stirred up 2% aquagus_§91ut10ns and their

surface tensions determined tensiometrically. The
measurement results .are summarised in Table Iv:



crot onal dehyde/ pyrosul phite acetyl acet one/ Al7 41. 2
41.1 2G= acrolein/sul phite Exanple B6 Production of aeroconcrete with ’
surface-active condensation products. The 1% solution of the solid 24
condensate of pro- 25 duction Exanple A7 was foanmed by nmeans of a
cqgner0|ally avai |l abl e foam aggregate to a foam of the average density of

1 g/cnB and stirred into a m xture of-300 kg. of Portland cenment 45F, 600
kg of fine sand (grain size 0 to 1 nm), as well as 120 kg. of water. 30
The aeroconcrete so produced had alABlé&h Efeen density 3 of 0.99 g./cm

Exanpl e B7. Aersigorsde!Cendiomi y@spmi 44udmid o Dt LOHBYE Q&ﬁéﬁé&%sa%
of the addition of retention a

produced accordi ng to Exanpl e eatedi qondensation prpdugts he producti on of
nortars or cenent glues wi t h high mater retention ability such as are used

e.g. for aero¢ | ong. er ocopcr et S,_S0.Sec
adhered by 4| h( EREC %g??(ﬂ'ﬁ te‘? gﬁt?&rs %Cgak‘?ﬂfé‘ %mi’Ji )e'
takes place in the jOInt The sane resu I's acp|$$&ﬂumg£ ighkg_ggnceps-
105°cC. 200°C.
acetone/acetaldehyde/ A7 36.2 36.4
sulphite
10 | methylethyl ketone/ All "t 38.0 38.0
formaldehyde/
sulphite
i methyl isobutyl Al2 33.0 33.0
ketone/formaldehyde/
15 | sulphite
diacetone alcohol/ Al3 38.8 39.0
crotonaldehyde/ ST
pyrosulphite
acetylacetone/ A17 41.2 41.1
20 | acrolein/sulphite :

Example B6

Production of aeroconcrete with surface-active

condensation products.

The 17 solution of the solid condensate of pro-

25 duction Example A7 was foamed by means of a commercially-
available foam aggregate to a foam of the average
density of 0.1 g/cm3 and stirred into a mixture of
300 kg. of Portland cement 45F, 600 kg. of fine sand
(grain size 0 to 1 mm.), as well as 120'kg. of water.

30 The aeroconcrete so produced had a fresh green density
of 0.99 g./cm-.

Example B7.

Aeroconcrete adhesives with mortar or cement glue

in the case of the addition of retention agents.




10 ation products which have been tenperature-treated for 15 hours at
200[ err} and subsequently added to the cenent glue as retention agent. 5
Exanpl e B8. Condensati on products produced according to 15 Exanpl es A2,
Al4 and A20 increase the viscosity of aqueous solutions or of aqueous
sugpensi ons of inorganic binding agents, such as e.g. deep drilling and
Portl and cenent or gypsum -33- daingy]. Use of acid
group-cont ai ni ng thernostabl e, hydrophilic condensation products of 1.
al dehydes and 5 2. sycomdéhsation SEydEEts i $PoIkEdONEScHtdingcyg!ic
al i phati c, aral%}ghatic ag%;or aé]g%rati c gadi cais wher eby, O\A/e_\/er,?gt | east
one radical is HAB-CHrNeTRE i3 be s k9% WERD | ¥or gani ¢
bi ndi ng agent Ifostmpenst ocrenamtd ghied iwiish High ausat sréeentiowr cl ay
suspensi ons andy{pf s 0 |5 ef< CPAL SUEPaDS] Oy ag. LAl fkening agent s,
retention agents and/or Tiquefying agents,”especially For agueous systens.
2. Use a ek i on product according to 15 claim1 which, as
aci d groups, contains_carboxy, phosphono, sul phino, sul pho,_ sul pham do,
sul phoxy, sul phoal kyl'B3&, 2&tAG IRtk D8P airFwie bhadmrirsbly ditups for
the purpose of cdmtdnt lgluk thatiseafier TPHRNSA] in W dukide aappr ding to 20
claim1l or 2, if whi ch t.he npﬂe ratio,of ket one/

onger takes place 1n the joint.

- O

The same result is achieved with solid condens-
10 ation products which have been temperature-treated for
15 hours at 200°C. and subsequently added to the cement

glue as retention agent.

Example BS.

Condensation products produced according to
15 Examples A2, Al4 and A20 increase the viscosity of
' aqueous solutions or of aqueous suspensions of
inorganic binding agents, such as e.g. deep drilling .

and Portland cement or gypsum.



gtgggggg]{ ag: gl ?nr(i)up I nt rorilum r\g conpounds is 1/1 t mﬁ“\i “ﬂl ml t he
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-33-
Claims

1. Use of acid group-containing thermostable,

hydrophilic condensation products of

1. aldehydes and _

2. symmetrical or asymmetrical ketones with acyclic
aliphatic, araliphatic and/or aromatic radicals,
whereby, however, at least one radical is a non-
aromatic radical,

as dispersion agents for inorganic binding ageﬁt

suspensions and solutions, for aqueous kaolin or clay

suspensions and for oil-water-coal suspensions, as
thickening agents, retention agents and/or liquefying
agents, especially for aqueous systems.

2. ﬁse of a condensation product according to
claim 1 which, as acid groups, contains carboxy,
phosphono, sulphino, sulpho, sulphamido, sulphoxy,
sulphoalkyloxy, sulphinoalkyloxy and/or phosphdnooxy.
groups for the purpose of claim 1.

3. Use of a condensation product according to
claim 1 or 2, in which the mole ratio of ketone/
aldehydes/acid group-introducing compounds is 1/1 to
6/0.02 to 2 for the purpose of claim 1.
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